Background: Age-related obesity, besides genetics, depends on diet and exercise. There are various strategies for the time duration of exercise. Nevertheless, there continues to be little knowledge about its diverse models for women in middle-age. Objectives: This study investigated the impacts of interval training on the loss of weight and coronary risk panel and compared its effectiveness with continuous training effectiveness. Methods: This research was a simplified randomized trial. Participants (n = 86) were selected among sedentary overweight or obese women aged 45 -65 years who had attended (during the three months before the study) weight-loss consulting programs. Of all 86 participants, 74 completed the study. They were randomly divided into 2 groups: A group with continuous training and a group with interval training. The weight assessment parameters, including change of weight, body composition, and blood sample tests, were carried out before and after the 12-week intervention. Results: In comparison with baseline data, all parameters changed significantly in both groups. The study groups showed a similar weight loss pattern after the intervention. The same changes were noticed in the body mass index (BMI), total cholesterol (TC), and low-density lipoprotein (LDL) cholesterol levels in post-test groups (P > 0.05). Elevation in high-density lipoprotein (HDL) cholesterol levels differed significantly in post-test groups (P < 0.05). The decrease in the ratio of TC to HDL-C was more in interval exercise than in continuous training. Conclusions: Both exercise time models could improve significantly the weight loss parameters but it seems that the intervaltraining pattern provides more health along with weight loss. This may be clinically useful and provide a physical activity guideline for body weight loss in middle-aged women.
Background
Higher morbidity/mortality and higher social insurance costs are some effects of obesity among elderly grown-ups (1, 2) . Aging is associated with obesity (3) . Around 70% of the populations of middle age or older (≥ 45 years of age) have an abnormal weight pick-up and these people are at a raised peril for obesity (4) . Although the changes connected with age have a strong hereditary part, they are also influenced by diet and exercise (5) . Exercise has additive effects on changing plasma lipoprotein particles to diet-induced weight loss, especially in individuals with increased cardiovascular risk (6) . The fat cut is great got through an aggregate of eating regimen and aerobic exercising (7) . Time or duration of the exercise is part of the workout prescription. Although exer-cise time models are an essential thing among the clinical guides for weight loss, our knowledge about influences of diverse time models of exercise on weight loss parameters of middle-aged is still little. In addition, epidemiological information demonstrates that most of the adult populace fails to meet recommended physical activity. This contributes to a global epidemic of overweight/obesity and related coronary heart disease (CHD). A reason frequently mentioned for the failure to engage in regular exercises is a perceived shortage of time.
Interval and continuous workout are potent educational techniques for physical activity. Continuous training is a form of exercise time that includes performing a session of workout for a long time, frequently longer than 20 minutes without a rest. A further type of exercise time model is interval training. It is a type of intermittent train-Copyright © 2018, Hormozgan Medical Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.
ing, which incorporates a sequence of bodily exercises alternating with periods of rest or relief. In this situation, bouts of exercise that last for at least 10 minutes are added together to provide a total time or duration for a given day (8) (9) (10) .
Objectives
This study investigated whether exercise time models per se (as exercise program components) would have beneficial cardiovascular (coronary risk panel) and weight loss effects in sedentary overweight/obese middle-aged females.
Methods

Study Population
This study was designed as a simplified randomized trial (the CONSORT statement). Participants with a sedentary lifestyle (86 persons) were chosen randomly from among women aged 45 to 65 years with overweight or obesity that referred (within 12 weeks preceding the study) to the Sports Rehabilitation Department of the Ukrainian Sports Medicine Center (Kiev) for joining in weight loss guiding projects. Participants were weight-stable (± 2 kg for over one year) and non-smokers with no history of structured exercise training in no less than three months prior to the research. None of them had a history of CHD or other illnesses such as metabolic disorders, psychiatric disorders, abnormal or disturbed eating habits, chronic drugs consumption, kidney diseases, cancer, allergies, or food intolerance. Individuals with irregularities in the thyroid gland or the electrocardiograph, any history of antiobesity drug and weight cut drugs, or dietary supplements for weight control were excluded from the investigation. Persons with a blood pressure of less than 140/85 mmHg entered the analysis.
Interventions
After the initial tests, the participants were randomly divided into two exercise groups to conduct a 12-week intervention. Group I consisted of 45 participants with a continuous training program and group II included 41 participants in an interval-training program. Based on the dietary guidelines from the USDA (the United States Department of Agriculture) and the FSA (The UK Food Standards Agency), both study groups received a recipe (low-calorie diet (details: 15% protein, 55% carbohydrate, and 30% fat)) (11, 12) . To evaluate the weight cut in a healthy and effective rate, we looked at the 15% cut (10 percent of energy expenditures and five percent of restriction on calories) in the maintenance of calorie requirements (11, 13, 14) . The cost of energy raised equally by structured exercise, five days a week (two sessions of weight training and three sessions of aerobic exercise training in each week) in the groups (13, 14) .
Measurement
Every participant, first, underwent anthropometrical measurements of body weight, height (13, 14) , and blood pressure. All bodily measurements were performed using Light Street clothing and without footwear. After these measurements, BMI was calculated and expressed as kg/m 2 . A BMI value of equal to or higher than 25.0 kg/m 2 was characterized as overweight and obesity condition. Blood samples were taken from the ulnar veins. HDL-C, triglycerides (TG), and T-C were measured by the method of spectrophotometry at 500 nm utilizing an enzymatic kit (Elitech Diagnostics, Sees, France). LDL-C was evaluated using the Friedewald formula described as LDL-C (mg/dL) = TC (mg/dL) -HDL-C (mg/dL) -TG (mg/dL)/5 (15) . Attendees had no meal or drink, aside from the water, for nine to12 hours before the test of blood. The normal values of the blood checks for further analyses were considered as follows: the concentration in plasma of TC lower than 200 mg/dL, LDL-C lower than 130 mg/dL, TG lower than 150 mg/dL, and the HDL-C in plasma lower than 40 -60 mg/dL.
Attendees utilized a proper manner to distinguish their habit to food and tendency to drink. They wrote down the consumed meals and drink (containing water) for four days (three days a week plus one weekend day). They performed this procedure at the begging of the research (basic level) and every month during the research. These logbooks were checked for complementary and energy; micronutrient combinations were computed utilizing the software of Diets In Details (13, 14, 16) .
Daily caloric requirements for each participant were calculated by multiplying the physical activity level (PAL) and the basal metabolic rate (BMR). Table 1 shows the daily caloric requirements and exercise time models. The ratio of the total daily cost of energy to the BMR is named PAL. To better estimate BMR in women, Equations 1 and 2 were utilized for 31 to 60-year-old and more than 60-year-old participants, respectively (11, 14, 16) . (1) (W eight in kg × 8.7) + 829 (2) (W eight in kg × 10.5) + 596
In selecting participants with an inactive lifestyle, PAL values were assessed using a customized self-report questionnaire. The questionnaire had a Likert-type scale with seven points ranging from "Not at all" (one point) to "Everyday" (seven points) (17) . Exercise frequencies of one to two times a month or less were regarded as a sedentary lifestyle. Throughout the research, PAL of participants was considered 1.5 because their lifestyle was active and they had more than three exercise sessions a week. The oxygen peak consumption was extended from 65% to 85% (at the initial phase, the oxygen peak consumption was considered about 40%). The measurement of exerciseinduced heart rate [220 -age × (65 to 85%)] was done by heart-rate monitors (Bowflex, Nautilus, Inc, Canada). Thus, indirect calorimetry (Fitmate, Cosmed, Italy) was utilized to gauge energy expenditure equivalent to 10% of everyday calorie needs in every session for every person.
Method Management
The research team had four members who had a genuine collaboration, one physician, and two volunteer nurses from among partners working at the center. Registration, grouping, and allocation of the participants in the investigations were done under the surveillance of a doctor. The method was not changed during the investigation. The evaluation of weight loss parameters and paraclinical analysis were performed at baseline and after the study for all participants and compared. At the beginning of the experiment, the participants had a weekly meeting. We explained all the procedures and requirements to the subjects. Alterations in physical activity levels or dietary levels are linked to potentially conflicting effects on the research. Therefore, we recommend them preserving their current PALs and diets throughout the research. They were trained to report any trouble that could influence their participation in the research (13) . This research was subjected to an approval by the ethics committee. All participants were informed of this study and provided written informed consent before data collection.
Statistical Methods
The data were normally distributed. The normal distribution of the collected data was estimated with the test of Kolmogorov-Smirnov. All the statistics of the research were expressed as means ± standard deviation (SD). The results of the pre and post-test were compared by using the paired t-test. Differences between groups were evaluated by the use of an independent t-test. The Pearson's Chisquared test (χ 2 ) was used to investigate whether the distributions of categorical variables differ from each other. A P value of less than 0.05 was considered significant. Statistical analysis was conducted using SPSS software (version 24.0 for Windows).
Results
Out of 86 participants, 74 people finished the research process. Table 1 indicates daily calorie needs. 20 participants did not fulfill the conditions of the study; thus, they were not included in more assessments. Morphological characteristics of the final sample are provided in Table 2 . Most of the attendees were white (about 92%) and the rest of them were African (n = 3) and the other (n = 4). Analysis of χ 2 did not show a significant difference in completion rates between the groups. The baseline analysis of age, body weight, BMI, and coronary risk panel among participants who finished or left this research showed no significant differences (data not shown).
There were no restrictions such as blocking and block size though there was a balance between the study groups in terms of size and baseline characteristics (14, 18) . The duration of physical activity of leisure time, total energy consumption, and the proportion of energy intake consumed as dietary fat did not show significant differences between the groups. The effects of the research made significant differences in all parameters before and after the research period in both groups, as shown in Table 3 . The mean weight loss was 7.5 kg in the group of continuous exercise and 7.9 kg in the interval-training group. The 12-week weight loss was higher in the interval exercise group, but this difference was not significant (P > 0.05). A similar change was found in BMI, TC, and LDL-C values in the groups at post-test (P > 0.05). HDL-C values were quite different between continuing training and interval training groups (P < 0.05). The HDL-C raising mean was 2.7 mg/dL for the group of continuous exercise and 9.6 mg/dL for the interval-training group (Table 3) .
Discussion
Overweight and obesity are extended to worldwide and over 80% of patients with CHD are overweight or obese (19) . Obesity is often considered a relatively "minor" CHD risk factor and weight loss is a "broadly effective" risk factor intervention (19) . Exercise is meant by an essential part of behavior programs for losing weight (13, 14, 20) . Some research workers believe that exercise and weight loss affect cardiovascular risk factors in people with abnormal weight gain (6, 21) . Therefore, exercise plan recommendations are important for physicians and instructors. Time models of workout are part of the recommended program that is required for physical exercises (9) but it has not yet been adequately addressed in overweight/obese middleaged women. In this research, the beneficial weight loss and cardiovascular (coronary risk panel) effects were studied clearly by prescribing exercise time models per se (continuous and interval) in sedentary overweight/obese middle-aged women. Based on previous studies, weight cut and changes in coronary risk panel through diet and exercise take place after at least 12 weeks and several researchers have utilized this plan (14, 15) . Therefore, the study stopped after 12 weeks. The participants who did not adhere to their diet and/or PALs were excluded. Blood triglyceride ranges are linked to consuming, and the lowcalorie diets cut these levels. Therefore, the TG variable was removed from this research (13, 14, 16) . Based on the results of this study, exercise-induced weight loss and reducing pro-atherogenic lipoproteins were the same in both time models whereas improved HDL-C levels involved in cholesterol transport and T-C/HDL-C ratio were more by interval training than by continuous training in sedentary overweight/obese middle-aged women.
Weight loss parameters, consisting of body weight and coronary risk panel, changed at the post-test in comparison with the pre-test in both groups, indicating the efficacy of the interventions. Age advancement is associated with overweight and obesity (3, 4) , and these conditions are an independent risk factor for the development and progression of CHD (19, (22) (23) (24) because of hyperlipidemia (25, 26) . Earlier research shows that the coronary risk panel can be heavily influenced by weight loss (6, 19, 23) . The results of the present study are in agreement with these findings.
The absence of a significant difference in 12-week weight loss between the study groups may be due to that both groups reduced energy consumption. At the same time, the study results showed that the amount of raised HDL levels depended on the time models of exercise, not to the difference in energy cost. A change in HDL-C in health care is important, as one of the criteria for assessing the risk of CHD is T-C/HDL-C ratio (27) (28) (29) . The decline in the TC/HDL-C ratio was greater in interval training than in continuous training. In addition, the study outcomes indicated that a change in TC and LDL-C was accompanied by changes in body weight that are consistent with the findings of other investigators (6, 30) . Dietary in both groups (low-calorie diet) was similar and had a high-carbohydrate content and low fat. Accordingly, it seems that the cholesterol level in the diet has an important effect on the results. These outcomes are in line with the findings of Franz et al. study evaluating the weight-loss efficacy of dietary interventions, exercise, and meal replacements (31) .
Adverse effects that occurred during this study (due to the use of a low-calorie diet) were headaches and constipation. These undesirable clinical effects have previously been recorded by other researchers (7, 32) . There were no trial limitations such as potential bias, multiplicity of analysis, etc. during the study, except for the lack of commitment of some participants to their individual PALs and/or diets, which these participants were not included in the analysis. In this regard, the study of middle-aged men is recommended.
In conclusion, combining exercise time models with the same dietary leads to significantly reducing proatherogenic lipoproteins (T-C and LDL-C) and weight loss in 12 weeks. However, HDL-C raising due to the exercise time models can provide considerable efficiency for the interval exercise pattern and alter the incidence of cardiovascular disease or its improvement in middle-aged women with overweight and obesity. These findings are clinically useful and will assist in the right choice of exercise time models for losing body weight base on various conditions of the coronary risk panel that middle-aged women may have.
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